Abstract Deferred Action for Childhood Arrivals (DACA) is the first large-scale immigration policy to affect undocumented immigrants in the United States in decades and offers eligible undocumented youth temporary relief from deportation as well as renewable work permits. Although DACA has improved the economic conditions and mental health of undocumented immigrants, we do not know how DACA improves the social mobility of undocumented immigrants through its effect on educational attainment. We use administrative data on students attending a large public university to estimate the effect of DACA on undocumented students' educational outcomes. The data are unique because they accurately identify students' legal status, account for individual heterogeneity, and allow separate analysis of students attending community colleges versus four-year colleges. Results from difference-in-difference estimates demonstrate that as a temporary work permit program, DACA incentivizes work over educational investments but that the effect of DACA on educational investments depends on how easily colleges accommodate working students. At four-year colleges, DACA induces undocumented students to make binary choices between attending school full-time and dropping out of school to work. At community colleges, undocumented students have the flexibility to reduce course work to accommodate increased work hours. Overall, the results suggest that the precarious and temporary nature of DACA creates barriers to educational investments.
Introduction
An estimated 11 million undocumented immigrants reside in the United States (Passel and Cohn 2016) . They account for one-quarter of the foreign-born population and 5 % of the labor force, and they are responsible for almost 3 % of gross domestic product (GDP) (Edwards and Ortega 2016) . Many of these immigrants are colloquially dubbed "dreamers," referring to undocumented youth who were brought to the United States as children. Undocumented youth have a constitutional right to K-12 public education, but they come to face the realities of their illegal residency status as they transition into adulthood (Gonzales 2011; Gonzales et al. 2014) . Without legal residency status, they cannot legally work or vote and are under the threat of deportation.
Recent efforts to reform immigration policies have focused on expanding opportunities for "dreamers" because public sympathy for them remains strong. Since 2001, legislators have attempted to enact the Development, Relief, and Education for Alien Minors (DREAM) Act, which offers legal status and pathways to citizenship for undocumented youth who entered the United States as children. In 2010, the DREAM Act failed to pass the U.S. Senate. In response, President Obama enacted Deferred Action for Childhood Arrivals (DACA) in June 2012 through executive action. DACA grants two-year renewable work permits and temporary relief from deportation to eligible undocumented youth. Of the estimated 1.7 million of eligible youth, more than 740,000 applications were approved for DACA as of 2016 (U.S. Citizenship and Immigration Service 2013).
As a stop-gap measure intended to offer temporary legal employment options to undocumented youth in the absence of viable options for legal residency, the program has been successful in increasing labor force participation among undocumented youth (Amuedo-Dorantes and Antman 2017; Pope 2016) and reducing poverty among households headed by DACA-eligible immigrants (Amuedo-Dorantes and Antman 2017). The positive effects that DACA has on labor force participation parallels the findings that other types of programs granting temporary work permits, such as temporary protected status, also improve the labor market conditions of undocumented immigrants (Orrenius and Zavodny 2015) . In addition, research has shown that DACA increases the economic and social incorporation of recipients by allowing them increased opportunities to open bank accounts and obtain credit cards (Gonzales et al. 2014 ) and improves recipients' mental health (Hainmueller et al. 2017; Patler and Pirtle 2018; Venkataramani et al. 2017) .
The effect of DACA on higher education, however, remains unclear. Education has long been viewed as an engine for social mobility. Understanding the effects of DACA on the college attendance of undocumented students offers insight into how temporary work permits can affect the socioeconomic integration and well-being of their recipients. Do temporary work permits raise the returns to schooling and encourage college attendance? Or does the short planning horizon associated with two-year work permits distort educational decisions and limit the chances for upward social mobility? To date, an estimated 250,000 undocumented students are enrolled in postsecondary schools. Yet, despite the importance of these issues, we know very little about how DACA affects the educational choices and outcomes of undocumented college students.
Our study addresses these questions using a unique data set that accurately identifies legal status. We use a difference-in-difference approach to estimate the causal effect of DACA on the educational outcomes of undocumented students. We separately analyze community colleges and four-year colleges because these two types of institutions differ in terms of how students typically balance schooling and work: our results suggest that DACA has important effects on this trade-off. Our results also demonstrate that DACA increases the dropout rates of undocumented students attending four-year colleges and causes undocumented students attending two-year community colleges to switch from full-time to part-time attendance. These findings suggest that despite evidence of DACA's positive economic effect on undocumented immigrants through increased labor force participation, the temporary and precarious nature of DACA status incentivizes work over schooling.
Background and Prior Research Undocumented Students in Higher Education
Just like immigrants with legal status, undocumented students tend to be first-generation college-goers from low-income families, who struggle to graduate with their intended degree (Bailey et al. 2015; Suarez-Orozco et al. 2015) . However, undocumented students face additional obstacles to college enrollment, attendance, and graduation. First, they attend college under the threat of deportation for themselves and their family members, which makes institutional interactions intimidating (Suarez-Orozco et al. 2015) . Second, the cost of attending college is higher for undocumented students because they do not qualify for federal financial aid, and the returns are lowered by limited employment options (Conger and Turner 2017; Enriquez 2017) . Third, undocumented youth face greater pressure to contribute to household finances (Gleeson and Gonzales 2012; Terriquez 2014) and are at greater risk of leaving school early. Finally, the returns to education are uncertain for undocumented youth because they cannot legally work. Thus, undocumented youth are less likely to enroll in college than their peers with legal status (Greenman and Hall 2013) .
Despite facing great barriers to entry, an estimated 250,000 undocumented youth currently attend college in the United States (Passel and Cohn 2009 ). Yet, our understanding of the higher education experiences of undocumented immigrant youth is limited. Efforts to better understand their academic trajectories and outcomes are hampered by data constraints. First, the U.S. Census and most large-scale national surveys do not contain information on immigrants' legal status. As a result, researchers need to rely on imputations of undocumented status. These imputation methods have evolved considerably over the last few decades (Passel and Cohn 2009; Warren and Warren 2013) . However, some authors have shown that these imputation methods can lead to large bias in some applications (Van Hook et al. 2015) .
Recent studies have either treated all foreign-born residents, including those who are legally authorized to be in the United States (i.e., legal permanent residents (LPRs)), as undocumented (Flores 2010; Kaushal 2008; Potochnick 2014) or treated students who hold student visas or who have refugee or asylum status as undocumented (Greenman and Hall 2013) . Other researchers have employed online surveys as a tool for accessing the undocumented student population, but voluntary Internet surveys are very likely to suffer from selection bias, potentially excluding students who are less politically active or from low-income backgrounds (Gonzales et al. 2014; Suarez-Orozco et al. 2015) . As a consequence, much of our knowledge of the experiences of undocumented youth is informed by qualitative studies focusing on specific populations (i.e., Mexicans in California) or students attending selective four-year colleges (Abrego 2006; Contreras 2009; Enriquez 2017; Garcia and Tierney 2011; Gonzales 2011) .
The second important limitation is the lack of longitudinal data. Most studies have relied on cross-sectional surveys, such as the Current Population Survey (CPS) or the American Community Survey (ACS), and are likely to suffer from estimation bias arising from unobserved individual heterogeneity. Undocumented youth who enroll in higher education tend to be more positively selected; they are academically gifted, motivated, and resilient individuals with exceptionally high educational aspirations (Conger and Chellman 2013; Contreras 2009; Perez and Cortes 2011; Terriquez 2014) .
1 These characteristics likely correlate strongly with decisions to seek employment or to enroll in college. Failing to account for these unobserved differences would likely introduce omitted variable bias.
Deferred Action for Childhood Arrivals and Higher Education
The effects of DACA on college attainment are theoretically ambiguous, and the existing empirical literature provides mixed evidence. On the one hand, DACA may have a positive effect on college attainment. DACA creates a "semi-legal" status (Menjívar 2006) in which recipients receive greater legal protections, legal employment opportunities, and greater certainty for the future. By extending work authorization to recipients, DACA also increases returns to a college degree, which may incentivize recipients to stay in school, focus on coursework and complete their degrees promptly. On the other hand, DACA may have a negative effect on college attainment. Nearly 70 % of families headed by undocumented parents subsist at or near the poverty line (Amuedo-Dorantes and Antman 2017). Undocumented immigrants are typically employed in low-wage, unstable jobs that do not offer benefits such as health insurance, sick leave, or overtime pay (Donato et al. 2008; Hall et al. 2010) . Thus, families headed by undocumented parents commonly rely on all working-age members to contribute to the family income. By providing access to the legal segment of the labor market, DACA presents an opportunity to increase household earnings, which raises the opportunity cost of attending school. As a result, DACA status may lead undocumented college students to drop out of school in order to take advantage of the enhanced earning opportunities.
The existing empirical analyses of the effects of DACA on the educational outcomes of undocumented youth face the same data limitations that all quantitative efforts to study the undocumented population face. Internet-based surveys of undocumented college students tend to show that DACA enables recipients to pursue educational opportunities that they previously could not (Wong et al. 2015) . However, respondents of online surveys are self-selected and likely to be higher-achieving and more motivated than the general population of undocumented students. Thus, it is unclear whether the findings based on online surveys can be generalized to the entire population of undocumented college students.
Two studies using nationally representative survey data examined the effect of DACA on employment and education outcomes among likely DACA-eligible youth: the ACS and the CPS (Amuedo-Dorantes and Antman 2017; Pope 2016). Lacking information on immigrants' legal status, all noncitizens in a given age range were assumed to be undocumented. Both studies found positive effects of DACA on employment b ut mixed results on schooling. Whe reas Amuedo-Dorantes and Antman (2017) found that DACA reduces college enrollment among probable DACA eligible students, Pope (2016) found no significant effect of DACA on schooling.
Our study extends the existing literature on the effects of DACA on college attendance by using unique administrative data from one of the largest public university systems in the country. These data allow us to overcome many of the data limitations plaguing previous studies because we can accurately identify students' legal status, account for individual heterogeneity, and separately consider students enrolled at community and four-year colleges.
We can reliably identify legal status because the university is located in one of 21 U.S. states that offer in-state tuition to resident undocumented immigrants. Specifically, to qualify for in-state tuition, undocumented students must submit notarized affidavits attesting to their legal status and committing to the pursuit of legalization should it become possible. Accurately reporting legal status confers large financial incentives because in-state tuition is substantially lower than out-of-state tuition.
Another key feature of the data is that we can distinguish between community colleges and four-year colleges that offer bachelor's degrees. Prior studies (Amuedo-Dorantes and Antman 2017; Pope 2016) did not consider how the effect of DACA on educational outcomes might vary by type of (college) institution. Distinguishing between community and four-year colleges may be important for understanding the effects of DACA on college attendance. Students at four-year colleges may face a sharp trade-off between studying and working, whereas community colleges provide greater flexibility to students who want to combine part-time enrollment with work. Nationally, less than one-third of four-year college students work, compared with nearly 70 % of community college students (Bureau of Labor Statistics 2017). As a result, we hypothesize that DACA will have larger effects on attendance at four-year colleges than at community colleges.
Finally, the data track students over time, even when they switch from one college to another within the UCS system. The longitudinal nature of the data allows us to improve on previous studies in two ways. First, we can estimate individual fixed-effects models to account for unobserved individual heterogeneity. Second, the longitudinal nature of the data allows us to restrict our sample to students who were enrolled in college during the passage of DACA and study the effects of DACA on this subgroup of students. Prior studies have used the proportion of undocumented students enrolled in college as their outcome variable of interest (Amuedo-Dorantes and Antman 2017; Pope 2016). This method conflates variation in enrollment patterns (i.e., temporal variation in the number and type of students enrolled in college every year) and variation in retention rates (i.e., currently enrolled students who drop out of school).
Data and Methods

Data
We analyze administrative data from one of the largest public university systems in the country. Because of data confidentiality agreements with the university system, we have anonymized the data source and refer to it as Urban College System (UCS). The UCS is set in a major metropolitan area and educates more 260,000 degree-seekers across 18 undergraduate campuses, 7 of which are community colleges. Nearly 80 % of undocumented college students living in the major metropolitan area attend UCS (DiNapoli and Bleiwas 2014). Therefore, our analytical sample of undocumented college students includes nearly the entire universe of undocumented students attending college in this large metropolitan area.
After individuals enter the administrative records, they are followed over 10 years. We analyze entering cohorts from fall 2009 to fall 2012. This analytical sample includes four cohorts of students who entered the university system during the four years immediately prior to DACA implementation. We exclude cohorts who enter post-DACA to avoid bias due to the possibility that undocumented students who entered college post-DACA may be differentially selected relative to those who entered college prior to DACA. Our analytical sample comprises 385,467 students: 198,986 attending two-year colleges, and 186,481 attending four-year colleges.
Measures
We focus on two main outcome variables for our student population: a dropout indicator and a full-time enrollment indicator. Dropout is measured as a dummy variable indicating that a student who was previously enrolled is no longer enrolled (dropout = 1) in a given year (as opposed to remaining enrolled or having graduated). Full-time attendance is measured as a dummy variable indicating that a student completed 24 credits or more during the academic year (full-time = 1) and is defined only for the subset of students enrolled at each point in time.
Our main explanatory variable is the student's immigration and legal status. Students are asked to self-report as U.S. citizens, LPRs, or undocumented immigrants at time of initial enrollment. Students must submit documentation to validate their own self-reports, and undocumented students must provide a notarized affidavit stating that they will pursue steps to obtain legal residency if such options become available.
Large financial incentives are in place for undocumented students to self-identify because UCS is located in one of 21 states that offer in-state tuition to undocumented students who graduated from a high school or obtained a GED from within the state. Out-of-state tuition for a full-time student at a UCS four-year college in 2016 was approximately $17,000, compared with $6,500 for in-state tuition. At community colleges, out-of-state tuition for a full-time student was approximately $9,500, compared with $5,000 for in-state tuition.
Legal status is measured as a dummy variable indicating that a student is undocumented at time of enrollment. Individuals who obtained their high school degree outside the United States and self-report as undocumented (N = 762) and individuals who obtained their high school degree in the United States but outside the state (N = 338) are excluded from the analytical sample. This step was taken to eliminate foreign students or out-of-state documented students who might self-report undocumented status to gain in-state tuition.
Analytical Strategy
Our empirical strategy exploits changes in our outcome variables for undocumented students before and after DACA, relative to changes for documented students over the same period. Netting out the changes in outcomes for documented students allows us to purge the effects of unobserved factors that affected all students similarly, such as changes in local economic conditions. Specifically, our difference-in-difference estimation is based on the following linear probability model:
The dependent variable Y itc is the outcome variable for individual i in cohort c in calendar year t. Importantly, the specification includes individual fixed-effects, denoted by α i , that absorb all time-invariant characteristics of individuals (such as ability, motivation, race/ethnicity, and family background). Additionally, our specification includes dummy variables for calendar year (α t ) and years since enrollment (α c ). The former account for time-varying aggregate effects, such as local labor market conditions, and the latter set of fixed effects accounts for the differences in dropout rates (and full-time status) as a student progresses toward graduation. The dummy variable Undoc i indicates whether student i reported being undocumented, and Post t is an indicator variable marking the rollout of DACA. Last, a disturbance term, ε itc , captures all idiosyncratic variation in the outcome variable that is not picked up by any of the aforementioned regressors. When the outcome variable is full-time enrollment, the sample is restricted to currently enrolled students. The key parameter of interest is β, the coefficient on the interaction term between Post t and Undoc i . This coefficient is identified by the changes in the outcome variable for undocumented students before and after DACA, net of changes for documented students in the same period. In addition to the difference-in-difference estimation, we also estimate a more flexible specification that allows for time-varying gaps in outcomes between documented and undocumented students. The results of this specification will be useful to assess the validity of the identification assumption of common trends required to provide a causal interpretation of our estimates.
One important caveat is that we cannot determine DACA eligibility perfectly. To be eligible, undocumented immigrants need a high school diploma (or a GED, or having been honorably discharged from the Armed Forces), to have arrived to the United States before age 16, to be of continuous residence in the United States since 2007, and to have a clean criminal record. All students in our sample have fulfilled the first requirement, but we cannot determine whether they fulfill the other requirements. Nevertheless, it is likely that most undocumented students in our data are DACA-eligible.
Because we cannot know which students in our sample are DACA recipients, our estimates of β should be interpreted as intent-to-treat effects. Average treatment effects (on the treated) will likely be substantially larger because not all eligible individuals have applied for DACA. Nearly 50 % of eligible youth who reside in the state where UCS is located applied for DACA (Batalova et al. 2014) , and nearly 95 % of those who applied were approved (USCIS 2017). This compliance ratio implies that the average treatment effect (on the treated) could be up to twice as large as the intent-to-treat effect.
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To further verify our claim that estimates should be regarded as intent-to-treat effects, we consider whether the effect of DACA varies across groups with higher and lower DACA application rates. To do this, we examine variation in difference-in-difference estimates across country of origin by including three-way interactions among dummy variables for country of origin, documentation status, and post-DACA years. Hipsman et al. (2016) reported substantial variation in DACA application rates by country of origin. Application rates among immigrants originating from Latin American countries are among the highest of any group. For example, the application rates among immigrants from Mexico, El Salvador, and Honduras exceed 70 %. In contrast, application rates among undocumented immigrants from Asian countries are substantially lower. For example, less than 1 % of eligible immigrants from China applied for DACA, and application rates for immigrants originating from South Korea, India, and the Philippines are all well below 30 %. Thus, we expect to see larger effects of DACA among students originating from Latin America and smaller effects of DACA among students originating from Asia.
Difference-in-difference estimates provide our main analytical results. In addition, we also estimate a flexible specification that allows for time-varying gaps in outcomes between documented and undocumented students:
The dependent variable Y itc represents a dummy variable for dropout or full-time status for individual i in cohort c in calendar year t. Terms α i , α c , and α t are fixed effects for individuals, years since enrollment, and calendar year, respectively. β t captures the difference in the dependent variable between undocumented students and their legal status counterparts for every year t. Regressions for full-time attendance are restricted to the subset of students who are enrolled at each point in time. We plot the estimated β t to assess parallel trends in the pre-DACA period.
Timing of DACA Implementation
Understanding the date of implementation of the DACA program and when one should expect to see effects on academic outcomes is critical. On June 15, 2012, then-President Barack Obama announced the DACA program. Applications were accepted beginning on August 15, 2012, but very few cases were approved until after October 2012, with the vast majority of approvals occurring after December 2012 (Batalova et al. 2014) . Figure 1 shows the number of approved DACA cases from the time when applications were first accepted to July 2013. For college students, this means that DACA is announced during their 2012 summer break. The vast majority of DACA applicants in college would have been approved during or after their spring 2013 semester. Thus, any anticipated effect of DACA should be observed during calendar year 2013 and beyond. Accordingly, indicator variable Post t takes a value of 1 for calendar years 2013 and onward.
Results
Descriptive Statistics
Summary statistics for outcome variables by legal status and college type are presented in Table 1 . We also include other characteristics of students in Table 1 to provide a descriptive profile of students. However, they are not included as covariates in our regressions because they do not vary over time, and they are thus absorbed by the individual fixed effects. The most striking result Table 1 is the positive selection of undocumented students relative to their peers with legal status. At community colleges, documented students have high school grade point averages that are 0.44 standard deviations below the sample mean, whereas undocumented students have grade point averages that are 0.29 standard deviations below the sample mean. At four-year colleges, the high school grade point averages for documented and undocumented students are 0.50 and 0.75 standard deviations above the sample mean, respectively. The positive selection of undocumented students relative to their legal status peers may explain why the statistics also show that undocumented students are less likely to drop out of college and more likely to attend college full-time than their counterparts with legal status. Figure 2 plots the dropout rates for undocumented and documented students, as a function of years since enrollment, without making any adjustments to the raw data. The top four graphs correspond to four-year colleges, and the bottom four refer to community colleges. The figure reveals three noteworthy findings. First, the results offer strong evidence of parallel trends in the pre-DACA period, which is a key identifying assumption in difference-in-difference estimation. Namely, prior to 2012, the gap between the dropout and full-time enrollment rates of documented and undocumented students was fairly constant over time. Interestingly, dropout rates for Effects of Deferred Action for Childhood Arrivals on Educationundocumented students were lower than for their peers with legal status at both community and four-year colleges. These results are consistent with past studies showing that undocumented students are more positively selected in terms of ability and motivation than their peers with legal status (Conger and Chellman 2013) . Second, coinciding with the rollout of DACA, we observe a sharp increase in the dropout rates of undocumented students at four-year colleges in year 2013 (top four graphs of Fig. 2) . The increase in dropout rates is noticeable only for those students enrolled in college for up to three years but not for students close to graduation. Third, the dropout rates for undocumented students in community colleges do not display any changes around the adoption of DACA.
We now turn to full-time enrollment rates, plotted in Fig. 3 . The figures in the top four graphs provide no indication of sharp changes in full-time status for undocumented students in four-year colleges around the adoption of DACA. In contrast, the bottom four graphs suggest a noticeable drop in full-time enrollment for undocumented students who have been enrolled for three years or less in community colleges.
Taken together, Figs. 2 and 3 suggest that DACA induced undocumented students in four-year colleges to drop out of school, while leading to a reduction in course load for undocumented students in community colleges. In both cases, these findings are suggestive of an attempt by these students to take advantage of the improved earnings opportunities opened up by the DACA work permits. It appears that students in Notes: Pell Grant indicates whether the student received a Pell Grant, which is tuition assistance offered to students whose household income is less than $50,000 and can be used as an indicator of socioeconomic disadvantage. Undocumented students are ineligible for Pell Grants. The table reports standard deviations only for the continuous variables. High school GPA is standardized so that the mean over the whole student body equals 0.
community colleges-who were likely to be working already-exhibited an intensive-margin response, simply increasing their work hours without dropping out of school. In contrast, students enrolled in four-year colleges may have faced a sharper trade-off and responded by dropping out of college altogether. Albeit strongly suggestive, the results shown in the previous figures may be driven by compositional changes. To provide a more formal analysis that accounts for individual heterogeneity and to test for statistical significance, we estimate a regression models that includes individual fixed effects and dummy variables for calendar year and years since enrollment. We begin with a more flexible version of the difference-in-difference model that allows for time-varying gaps in the outcome variable between documented and (2)). The resulting point estimates and corresponding 95 % confidence intervals are plotted in Fig. 4 . Each point in the graph can be interpreted as the adjusted mean gap in outcomes between undocumented and documented students. Full regression results are presented in upcoming Table 4 . Figure 4 offers two noteworthy findings. First, it provides additional evidence in support of the parallel trends assumption. We fail to reject the null of a zero-adjusted gap in all pre-DACA years in the four graphs of the figure. Second, the results confirm the descriptive results presented earlier in Figs. 2 and 3 . The top two graphs clearly show that DACA significantly increases dropout rates among undocumented students in four-year colleges but has no significant effects on the decision to attend college full-time. In contrast, we find the opposite effect at community colleges. As illustrated Upper four graphs show dropout rates by years of enrollment at four-year colleges. Lower four graphs show dropout rates by years of enrollment at community colleges in the bottom two graphs, DACA reduces full-time enrollment at community colleges but does not seem to induce dropping out of college. Table 2 offers a simple quantification of the effects of DACA by reporting difference-in-difference estimates of the model specified in Eq. (1), referring to the decision to drop out (panel 1) and to attend college full-time (panel 2). For each outcome, we provide estimates separately by type of college. Column 1 presents estimates for the sample pooling community and four-year colleges, indicating a 3.7 percentage point increase in the dropout probability and a 2.8 percentage point reduction in the probability of full-time status. However, these estimates mask important composition effects. When estimating the models separately on the samples for community and four-year college students, we find that DACA increased the dropout rates of undocumented students in four-year colleges by 7.3 percentage points but had no effect on the dropout rates of undocumented students enrolled in community colleges. In contrast, DACA lowered the probability of full-time status by 5.5 percentage points for undocumented students at community colleges, while having no effect on the full-time status of undocumented students in four-year colleges. These findings underscore the importance of distinguishing between the effects of DACA by type of college, which probably reflects differences in students' capacity to balance work and school in four-year and community colleges. Point estimates and 95 % confidence intervals for four regression models. In the two graphs on the left, the dependent variable is a dropout indicator variable; in the two graphs on the right, it is a full-time enrollment indicator variable. The models in the top and bottom rows of graphs are estimated, respectively, on the samples of students attending two-year and four-year colleges. All models include interactions between year dummy variables and a dummy variable for undocumented status, in addition to individual fixed effects and dummy variables for calendar year and years since initial enrollment. Each point estimate can be interpreted as the mean gap in the outcome variable between undocumented and documented students at every year. Regressions for full-time enrollment are restricted to the subset of students who are enrolled at each point in time
Effect of DACA on Educational Outcomes
As noted earlier, our difference-in-difference estimates should be interpreted as intent-to-treat effects, which means that our estimates likely underestimate the true effects of actually receiving DACA status because only about one-half of those eligible actually applied for DACA in our sample period. To test this claim, we conduct an additional analysis that considers variation across groups with higher DACA application rates (undocumented students from Latin America) and lower rates (undocumented students from Asia). We anticipate that the effects of DACAwill be stronger among Latino undocumented students than among Asian undocumented students because of variation in application rates. Table 3 shows that undocumented students from regions that have the highest application rates primarily drive the estimated effects of DACA. For example, when looking at the effects on dropout rates at four-year colleges, we see that the three-way statistical interaction with Latino students is not significant, but the three-way statistical interaction with Asian students is significant and negative. Thus, undocumented students from Latin America drive the overall increase in dropout rates due to DACA. The effects are substantially smaller for Asians, presumably because relatively fewer undocumented students apply for DACA.
We see the same pattern for full-time enrollment rates in panel 2 of Table 3 . At community colleges, undocumented students from Latin America drive reductions in full-time enrollment due to DACA. For Asian students at community colleges, DACA may actually increase full-time enrollment. At four-year colleges, DACA reduces full-time enrollment among undocumented Latino students but has no effect on the enrollment of Asian students. Overall, the results for full-time enrollment status also indicate that DACA has a larger effect on groups who are the most likely to be DACA recipients than groups who are the least likely to be DACA recipients. Notes: DACA increases dropout rates at four-year colleges but has no effect on dropout rates at community colleges; DACA reduces the share of students who are enrolled full-time at community colleges but has no effect at four-year colleges. Robust standard errors are shown in parentheses. All models include individual fixed effects and dummy variables for calendar year and years since enrollment. Sample includes only cohorts who entered college before DACA, from 2009 to 2012. Regressions using sample of community college students exclude students in their fourth year or beyond. Regressions using sample of four-year college students exclude students in their sixth year or beyond.
***p < .001
The results from Table 4 indicate the effect of DACA vary by application rates. Thus, our estimates from Table 3 can be interpreted as intent-to-treat effects, which underestimate the average treatment effects because only a portion of undocumented students are DACA recipients. Average treatment effects on the treated can be derived from scaling the intent-totreat effects with the compliance ratio (i.e., the proportion of undocumented college students who are DACA recipients). Unfortunately, we do not know what portion of undocumented college students are DACA recipients. What we know is that the compliance ratio for the general DACA-eligible population residing in our study state is 50 %. Therefore, assuming that all undocumented college students are DACA-eligible, the average treatment is a 14.6 percentage point (= .73 / .5) increase in the probability of dropping out at a four-year college, and an 11 percentage point (= .055 / .5) reduction in the probability of full-time enrollment at a community college. Overall, our findings indicate that DACA increases dropout rates within the ranges of 7.3 to 14.6 percentage points at four-year colleges and reduces full-time enrollment within the range of 5.5 to 11 percentage points at community colleges. Notes: Models include three-way interactions between dummy variables for country of origin, documentation status, and post-DACA years. The variable Latino indicates students born in Latin American countries. Among undocumented students, the top five Latino countries of origin are Mexico (37 %), Ecuador (20 %), Colombia (12 %), Peru (6 %), and Venezuela (4 %). The variable Asian indicates students born in Asian countries. Top five Asian countries of birth among undocumented students are South Korea (34 %), China (17 %), Bangladesh (11 %), India (10 %), and the Philippines (8 %). All models include individual fixed effects and dummy variables for calendar year and years since enrollment. Robust standard errors are shown in parentheses. Sample includes only cohorts who entered college before DACA, from 2009 to 2012. Regressions using sample of community college students exclude students in their fourth year or beyond. Regressions using sample of four-year college students exclude students in their sixth year or beyond. ***p < .001 These estimates are quantitatively large yet consistent with the findings reported in previous studies showing that DACA increases the employment opportunities of undocumented immigrants. For example, Pope (2016) and Amuedo-Dorantes and Antman (2017) reported intent-to-treat effects on the probability of employment of noncitizen high school graduates in the range of 5 to 10 percentage points. Both qualitatively and quantitatively, these estimates reinforce our interpretation that DACA has led undocumented students to reduce their course work, partially or fully, to take advantage of the enhanced employment opportunities.
Discussion
Our findings suggest that as a temporary work permit program, DACA incentivizes work over investments in human capital but that the effect of DACA on undocumented students' decisions to remain in school depends on how easily colleges accommodate working students. We find that dropout rates for DACA recipients at four-year colleges increased between 7.3 to 14.6 percentage points, while leaving largely unaffected the full-time status of those who remain in school. In contrast, at community colleges where the vast majority of students work while attending school, DACA recipients reduced full-time enrollment by 5.5 to 11.0 percentage points, with no measurable effect on their dropout rates.
These patterns indicate that undocumented students at four-year colleges must make binary choices between attending school full-time or dropping out of school to work. Community colleges, on the other hand, are designed to help students balance schooling with work. For example, they offer more evening and weekend classes than four-year colleges. Course credits at community colleges are also significantly less expensive than at four-year colleges, allowing undocumented students more flexibility in course load to accommodate variable work schedules. As a result, DACA recipients at community colleges can simply reduce their course work to accommodate increased work hours.
This study is not without caveats. Although our findings indicate that DACA may cause some undocumented students to leave school to work, we cannot rule out the possibility that it may have allowed many others to remain in school by enabling them to work to finance schooling expenses. In fact, although the effect on dropout is sizable, the vast majority of undocumented students remain in school under DACA. Additionally, our study focuses on undocumented students who were already enrolled in college at the time of DACA's passage. Thus, we cannot know how DACA may have affected college enrollment rates. The extension of legal work opportunities increased the returns to education and may have motivated some undocumented youth who would have otherwise never have pursed college to attend college under DACA. Our study cannot rule out this possibility. Another limitation is that we cannot assess the long-term impact of DACA on educational attainment. Our results clearly show that DACA has led undocumented students to leave school or reduce course loads in order to take advantage of the (renewable) two-year work permit. What we are currently unable to assess is whether those students will eventually return to school and complete their degrees. One possibility is that students take advantage of temporary work permits by leaving school to work temporarily and return to school after their work permit expires. Because data collection is ongoing, as new data become available, we will be able to observe whether students who drop out of college eventually reenter.
Finally, our study is based on an analysis of administrative data collected from a large public university located in a large metropolitan area. The generalizability of our findings to other regions in the country may be limited as a result. However, our estimates closely align with estimates derived from nationally representative surveys (Amuedo-Dorantes and Antman 2017; Pope 2016), giving us greater confidence in the validity of our results.
Overall, the research to date demonstrates that "dreamers" are better off with DACA than without it. DACA improved undocumented immigrants' mental health, economic well-being, and social integration (Amuedo-Dorantes and Antman 2017; Gonzales et al. 2014; Hainmueller et al. 2017; Patler and Pirtle 2018; Venkataramani et al. 2017 ). Yet, DACA offers only temporary protections. Our results suggest that as a temporary work permit program, DACA led many undocumented youth to myopically reduce educational investments because two-year work permits can afford only short-term planning horizons. New research demonstrates that extending pathways to legal residency through a policy like the DREAM Act would have larger positive effects on the educational attainment and wages of undocumented youth compared with temporary work permit policies, such as DACA (Ortega et al. 2018) . Taken together, these findings suggest that immigration policies that offer students' longer planning horizons and greater certainty for the future-such as pathways to permanent residency and citizenship-would introduce fewer distortions to educational investments and improve the long-term well-being of undocumented youth.
